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Background/Purpose: The rapid shallow breathing index (RSBI) is a weaning parameter usually measured at
the start of a spontaneous breathing trial (SBT). This study investigated the value of RSBI measured at the
beginning and termination of SBT as a predictor of weaning outcome.
Methods: RSBI was measured during the initial 1 minute (RSBI1) and at termination (RSBI2) of an SBT in 172
patients recovering from acute respiratory failure.
Results: Weaning was successful in 106 patients and failed in 66 patients. Among the 66 patients with weaning
failure, 12 required reintubation within 48 hours (extubation failure), and the remaining 54 patients could
not be extubated after SBT (trial failure). There were no differences between RSBI1 in the three groups (69.4 ±
27.5, 81.7 ± 24.4 and 75.5 ± 26.5, respectively), but RSBI2 was significantly higher in patients with extubation
failure (95.9 ± 20.6) and trial failure (98.0 ± 50.0) than in patients with weaning success (64.6 ± 26.3) (both
p < 0.001). Logistic regression revealed that RSBI2 was superior to RSBI1 and various physiologic indices in
predicting weaning outcome. For the 118 extubated patients, the mean area under the receiver operating
characteristic curve for RSBI2 and RSBI1 was 0.83 and 0.63, respectively. Using a threshold value of 105, the
sensitivity, specificity, accuracy and likelihood ratio for weaning outcome were 0.91, 0.25, 0.85 and 1.38 for
RSBI2 and 0.89, 0.16, 0.60 and 1.06 for RSBI1, respectively.
Conclusion: This study found that RSBI measured at the completion of SBT was superior to that measured at
the start in predicting weaning outcome in critically ill patients. [J Formos Med Assoc 2006;105(5):390–398]
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The use of indices to predict weaning outcome can
avoid premature extubation and unnecessary pro-
longation of ventilatory support. None of the re-
ported indices, however, have been consistently
able to predict weaning outcome. Most reported
weaning indices have been measured at the begin-
ning of a weaning process, often after a patient has
been fully or partially supported by mechanical
ventilatory support. Previous study showed that
the rapid shallow breathing index (RSBI), the re-
spiratory rate to tidal volume ratio during a spon-
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taneous breathing trial (SBT), was more accurate
and powerful in predicting weaning outcome
than other traditional indices.1 In that study, the
RSBI was measured during the first 1 minute of an
SBT (RSBI1). This finding was subsequently sup-
ported by other studies in adults2,3 as well as in
children.4 Several studies, however, have suggest-
ed that RSBI1 may not have adequate accuracy to
be used routinely in the weaning process.5,6 Our
review of the literature found only a few studies
that have examined the serial changes in RSBI dur-
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and collected all the data during this study. Base-
line gas exchange and weaning parameters, in-
cluding arterial blood gas, minute ventilation and
maximal inspiratory pressure (PImax), were ob-
tained before the SBT. RSBI was calculated by
dividing the average respiratory rate (RR, breaths/
min) by the average tidal volume (VT, liters). VT
was derived from the minute ventilation measured
by a hand-held Wright Respirometer (Ferraris Med-
ical Ltd, Hertford, Herts, England).
RSBI1 was determined immediately when in-
tubated patients breathed room air spontaneously
for 1 minute after discontinuation of ventilatory
support. The SBT lasted for 2 hours, with the pa-
tients in a semirecumbent position and breathing
through a T-piece. Throughout the weaning trial,
the FiO2 setting was kept constant while vital
signs, pulse oximetry oxygen saturation (SpO2)
and hemodynamic status were monitored. RSBI2
was measured at the termination of the SBT, either
just before extubation or before mechanical venti-
lation was reinstituted.
After the 2-hour SBT, the decision for reinsti-
tution of mechanical ventilation (trial failure) was
made by the ICU physicians based on the criteria
reported by Chatila et al,6 which include: respira-
tory rate > 35 breaths/min; PaCO2 increment > 5
mmHg; PaO2 < 60 mmHg; SpO2 < 90% on 50%
inspired oxygen; subjective distress or diaphore-
sis; heart rate increment > 20 beats/min; systolic
blood pressure decrement > 20 mmHg; arrhyth-
mia (an increase in premature ventricular beats
> 4/min or new onset of sustained supraventri-
cular rhythm). The ICU physicians also assessed
airway competence by observation of the amount
of endotracheal secretion and cough strength.
All patients who passed the 2-hour SBT were
extubated. The ICU physicians did not have direct
access to the RSBI data measured by the respirato-
ry therapists.
Definition of weaning outcome
Weaning was classified as successful if patients
could maintain spontaneous breathing at 48 hours
after extubation; otherwise, weaning was classi-
fied as failed. Weaning failure was further classi-
ing unassisted breathing trials.3,6,7 Chatila et al re-
ported that RSBI measured at 30 minutes of an
SBT was a better predictor of weaning outcome
than RSBI1,
6 but another study failed to demon-
strate this superiority in postoperative patients.3
Krieger et al reported that serial measurements of
RSBI may be more useful in the weaning process.7
Nevertheless, the predictive value of RSBI meas-
ured at the termination of a 2-hour SBT remains
unclear.
This study investigated the value of RSBI meas-
ured at the beginning and termination of SBT as
a predictor of weaning outcome in critically ill
patients.
Methods
Patients
This prospective study enrolled 188 mechanically
ventilated adult patients with acute respiratory
failure who were treated in the medical and sur-
gical intensive care units (ICU) of the National
Taiwan University Hospital between March 2000
and July 2002. All enrolled patients had received
mechanical ventilator support for more than 48
hours, and were considered to be ready for wean-
ing by the ICU physicians based on the following
criteria: (1) partial or complete recovery from acute
respiratory failure; (2) adequate gas exchange, as
indicated by a ratio of the partial pressure of
arterial oxygen (PaO2) to the fraction of inspired
oxygen (FiO2) above 150, with a positive end-
expiratory pressure (PEEP) of less than 5 cmH2O;
(3) stable hemodynamics without the need for
vasoactive or intravenous sedative agents; and
(4) core temperature < 38°C.
Exclusion criteria included significant cardiac
ischemia, arrhythmia or left ventricular dysfunc-
tion. Patients with prior tracheostomy or who had
been intubated with an endotracheal tube < 7
mm in internal diameter were also excluded from
this study.
Data collection and measurements
Five well-trained respiratory therapists measured
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fied into two subgroups: (1) extubation failure –
defined as extubation after SBT but requiring re-
intubation for mechanical ventilatory support in
the following 48 hours; (2) trial failure – defined
as continued intubation after SBT. The ICU phy-
sicians also determined the need for reinstitution
of mechanical ventilation after extubation. For pa-
tients who received noninvasive ventilation (NIV)
after extubation, inability to withdraw from NIV
at 48 hours after extubation was also classified as
extubation failure in this study.
Statistical analysis
All data are reported as mean ± standard devia-
tion (SD) unless otherwise specified. All categori-
cal variables were analyzed with the chi-square
test, except where small size required the use of
Fisher’s exact test. Means were compared between
the groups by independent Student’s t test, Mann-
Whitney U test, or the Kruskal-Wallis method, as
appropriate. Differences between the parameters
within each group were assessed by the paired
Student’s t test or Wilcoxon’s test. Linear regres-
sion was used to examine the correlation between
variables. Multivariate logistic regression was uti-
lized to identify parameters that independently
predicted weaning outcome in the total study pop-
ulation as well as in the 118 extubated patients.
The predictive performance of these parameters
was also examined using receiver operating char-
acteristic (ROC) curves.8 Differences between ROC
curves were identified using nonparametric com-
parisons of area under the curve. Standard formu-
las were used to calculate the sensitivity, specificity,
positive and negative predictive values and accu-
racy of RSBI1 and RSBI2 in predicting weaning
outcome. The positive likelihood ratio (LR) was
calculated using the following formula: LR =
sensitivity / (1 – specificity). Statistical significance
was set at p < 0.05.
Results
Weaning outcome
Sixteen patients were excluded from the analysis
in this study, including three who self-extubated,
two who could not tolerate unassisted breathing
and who had weaning trials terminated before the
acquisition of initial data, and 11 who required
immediate reinstitution of ventilatory support and
lacked follow-up data. Among the 172 patients
included in the final analysis, < 5% were receiving
mild sedation with oral benzodiazepines, and
all patients could trigger the ventilator before the
SBT.
Weaning success was achieved in 106 (61.6%)
patients as defined by the ability to maintain spon-
taneous breathing at 48 hours after extubation. Six
patients in this group received transient NIV sup-
port after extubation, but all were liberated from
NIV within 2 days. The remaining 66 (38.4%) pa-
tients had weaning failure, including 12 patients
who were extubated after SBT but required re-
intubation within 48 hours, and 54 patients with
trial failure who could not be extubated after SBT.
Three patients with extubation failure received
NIV after extubation, but all required reintubation
within 48 hours.
The causes leading to reintubation included
sputum impaction (5 patients), hemoptysis (2 pa-
tients), lung edema (1 patient), laryngeal edema
(1 patient), septic shock (1 patient) and unclassi-
fied (2 patients). The cuff-leak test9 was performed
before SBT in only three (25%) of the 12 patients
who required reintubation, and all of them passed
the test. The leak test was not performed in the
two patients who developed stridor after extuba-
tion. There was no mortality associated with the
weaning procedures in this study.
Demographic and clinical characteristics
Demographic characteristics including age and
gender, and clinical characteristics including the
acute physiological and chronic health evaluation
(APACHE) II score,10 duration of mechanical ven-
tilation in the ICU, size of the endotracheal tube,
baseline respiratory data before weaning trials,
and illness leading to acute respiratory failure, are
summarized in Table 1. There were no significant
between-group differences in those variables at
baseline.
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Changes in parameters during unassisted
breathing trials
Changes in hemodynamic and respiratory para-
meters during SBT in the three groups are shown
in Table 2. Patients in the failure group had sig-
nificant changes in heart rate, respiratory rate, and
diastolic blood pressure during SBT. There were
no significant differences in the values of RSBI1
in the three groups (69.4 ± 27.5, 81.7 ± 24.4 and
75.5 ± 26.5, respectively, p = 0.11). On the other
hand, RSBI2 was significantly higher in patients
with extubation failure (95.9 ± 20.6) and in pa-
tients with trial failure (98.0 ± 60.0) than in pa-
tients with extubation success (64.6 ± 26.3) (both
Table 1. Demographic characteristics and baseline respiratory parameters of the study patients
Variables Weaning success (n = 106) Extubation failure (n = 12) Trial failure (n = 54)
Male, n (%) 69 (65) 7 (58) 37 (67)
Mean age, yr 65.9 ± 15.8 67.2 ± 12.9 68.7 ± 14.0
Body height, cm 162.8 ± 8.900 165.1 ± 5.200 162.69 ± 8.0800
Body weight, kg 57.9 ± 12.7 53.2 ± 11.6 56.3 ± 14.2
APACHE II score 17.6 ± 4.60 19.8 ± 5.20 17.9 ± 4.70
Duration of MV, day 5.8 ± 5.2 6.5 ± 4.2 6.7 ± 7.2
Endotracheal tube ID, mm 7.4 ± 0.2 7.3 ± 0.2 7.3 ± 0.2
Blood gas
pH 7.41 ± 0.05 7.40 ± 0.05 7.41 ± 0.06
PaCO2, mmHg 38.3 ± 3.90 37.6 ± 2.10 38.6 ± 3.80
PaO2/FiO2 351.1 ± 34.70 353.2 ± 34.20 343.6 ± 36.80
PImax, cmH2O –46.2 ± 13.70 –40.3 ± 9.100 –43.6 ± 7.900
Causes of ARF
Pneumonia, n (%) 72 (67.9) 6 (50.0) 38 (70.3)
ARDS, n (%) 8 (5.6) 2 (16.6) 4 (7.4)
COPD or asthma (%) 9 (8.5) 2 (16.6) 5 (9.2)
Miscellaneous, n (%) 17 (16.0) 2 (16.6) ..7 (12.9)
APACHE = acute physiological and chronic health evaluation; MV = mechanical ventilation; ID = internal diameter; PImax = maximal
inspiratory pressure; ARF = acute respiratory failure; ARDS = acute respiratory distress syndrome; COPD = chronic obstructive pulmonary
disease.
Table 2. Changes in hemodynamics and respiratory parameters during spontaneous breathing trials
Variables
Weaning success (n = 106) Extubation failure (n = 12) Trial failure (n = 54)
Initiation Termination Initiation Termination Initiation Termination
Heart rate, beats/min 91.5 ± 18.4 092.4 ± 11.1* 87.4 ± 13.3 102.1 ± 12.7† 87.8 ± 14.9 101.8 ± 18.6†‡
Blood pressure, mmHg
Systolic 145.7 ± 22.9.0 144.5 ± 22.900 154.1 ± 18.300 157.0 ± 18.40 147.6 ± 22.70 151.2 ± 21.0†0
Diastolic 73.3 ± 12.6 075.8 ± 14.8† 75.8 ± 17.5 ..81.6 ± 15.9† 70.5 ± 11.9 .75.4 ± 12.1†
SpO2, % 97.4 ± 1.70 97.6 ± 1.90 97.2 ± 2.600 97.1 ± 1.80 97.48 ± 1.930 96.9 ± 2.0‡0
Minute ventilation, L 8.0 ± 3.7 7.8 ± 3.5 7.3 ± 2.6 .6.99 ± 3.50 7.7 ± 3.4 06.9 ± 3.7‡
Respiratory rate, breaths/min 22.1 ± 4.40 021.1 ± 4.49† 24.0 ± 6.300 25.6 ± 3.9‡ 22.8 ± 4.10 24.3 ± 5†‡§0
Tidal volume, L 0.36 ± 0.14 0.37 ± 0.13 0.31 ± 0.09 00.28 ± 0.08‡ 0.33 ± 0.12 0.0.28 ± 0.11†‡§
RSBI 69.4 ± 27.5 .64.6 ± 26.3† 81.7 ± 24.4 95.9 ± 20.6*‡ 75.5 ± 26.5 0098.0 ± 50.0*§
*p < 0.01 (termination vs. initiation); †p < 0.05 (termination vs. initiation); ‡p < 0.05 (vs. weaning success); §p < 0.05 (vs. extubation failure). SpO2 =
pulse oximetry oxygen saturation; RSBI = rapid shallow breathing index.
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p < 0.001). RSBI in patients with extubation suc-
cess decreased from 69.4 ± 27.5 to 64.6 ± 26.3
(p = 0.04), but increased in patients with extu-
bation failure from 76.4 ± 26.9 to 96.6 ± 46.0 (p =
0.018), and increased in patients with trial failure
from 75.2 ± 26.5 to 98.0 ± 50.0 (p = 0.002). There
were no significant differences in RSBI1 and RSBI2
between patients with extubation failure and trial
failure.
Relationship between RSBI1 and RSBI2
RSBI2 was correlated with RSBI1 in patients with
extubation success (R2 = 0.34, p < 0.001), whereas
no significant correlation was observed between
the two indices in patients with extubation failure
(R2 = 0.08, p = 0.35) and trial failure (R2 = 0.05, p =
0.14).
Predictive values for weaning outcome
Table 3 summarizes the results of logistic regres-
sion and ROC analyses for the total study popula-
tion (n = 172) and for the 118 extubated patients.
RSBI2 was the most significant predictor of wean-
ing outcome in both groups, with odds ratios of
36.5 and 12.9, respectively (both p < 0.001); while
the predictive value of RSBI1 was low (p = 0.09 and
0.32, respectively). The respiratory rate (RR2) and
heart rate (HR2) at the end of unassisted breathing
trials were also significant predictors of weaning
outcome in the total population. Nevertheless, lo-
gistic regression did not reveal any parameters
measured before or during SBT that could effec-
tively discriminate those with extubation failure
from those with trial failure (data not shown).
The mean area under the ROC curve for RSBI2
and RSBI1 in the total study population was 0.77
(0.69, 0.84) (95% CI) and 0.59 (0.49, 0.67), re-
spectively (Table 3, Figure 1). Using a threshold
value of 105, the sensitivity, specificity, positive
predictive value, negative predictive value, accu-
racy and likelihood ratio for weaning outcome
were 0.91, 0.41, 0.63, 0.62, 0.69 and 1.54 for RSBI2,
and 0.89, 0.14, 0.62, 0.45, 0.60 and 1.01 for RSBI1,
respectively (Table 4). The best accuracy of RSBI2
(0.75) was achieved when a threshold value of
88 was used, with a sensitivity, specificity, positive
predictive value, negative predictive value and
likelihood ratio of 0.83, 0.64, 0.78, 0.70 and 2.31,
respectively.
For the 118 patients who were extubated, the
area under the ROC curve for RSBI2 and RSBI1
was 0.83 (0.74, 0.92) and 0.63 (0.48, 0.78), re-
spectively (Table 3, Figure 2). Using a threshold
value of 105, the sensitivity, specificity, positive
predictive value, negative predictive value, accu-
Table 3. Summary of multivariate logistic regression and
receiver operating characteristic analyses
Variables Odds ratio p
AUC
95% CIMean ± SEM
Total population (n = 172)
RSBI2 36.5 < 0.001 0.77 ± 0.04 0.69, 0.84
RR2 21.3 < 0.001 0.70 ± 0.04 0.62, 0.78
HR2 6.63 0.01 0.58 ± 0.04 0.51, 0.68
RSBI1 2.86 0.09 0.59 ± 0.04 0.49, 0.67
Extubated patients (n =118)
RSBI2 12.9 < 0.001 0.83 ± 0.04 0.74, 0.92
RR2 9.35 0.002 0.77 ± 0.06 0.65, 0.89
RSBI1 0.96 0.32 0.63 ± 0.08 0.48, 0.78
AUC = area under the receiver operating characteristic curve; SEM = standard error
of the mean; CI = confidence interval; RSBI1 = rapid shallow breathing index (RSBI)
measured at the initiation of a spontaneous breathing trial (SBT); RSBI2 = RSBI measured
at the termination of SBT; RR2 = respiratory rate at the end of SBT; HR2 = heart rate
at the end of SBT.
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Figure 1. Receiver operating characteristic (ROC) curves of
the rapid shallow breathing indices at the onset (RSBI1) and
termination (RSBI2) of spontaneous breathing trials in 172 criti-
cally ill patients. The mean area under the ROC curve for RSBI2
and RSBI1 was 0.77 (95% CI: 0.69, 0.84) and 0.59 (0.49, 0.67),
respectively.
395J Formos Med Assoc | 2006 • Vol 105 • No 5
Predictive value of rapid shallow breathing index
racy and likelihood ratio for extubation outcome
were 0.91, 0.34, 0.92, 0.30, 0.85 and 1.38 for RSBI2,
and 0.89, 0.16, 0.62, 0.47, 0.60 and 1.06 for RSBI1,
respectively. The best accuracy of RSBI2 (0.88)
was achieved at a threshold value of 109.
There were a total of 29 surgical patients in-
cluded in the final analysis (16.8% of total study
population). The medical and surgical patients
did not significantly differ in any of the parame-
ters and weaning outcome measured in this study.
Discussion
This study has demonstrated that RSBI, when
remeasured at the end of an SBT, is superior to
RSBI measured initially and to most physiologic
and respiratory indices in predicting extubation
outcome. This finding suggests that RSBI repre-
sents a useful addition to the prognostic armamen-
tarium during initial attempts to discontinue me-
chanical ventilation in critically ill patients.
The decision about the timing of extubation or
reinstitution of mechanical ventilatory support dur-
ing a weaning trial is often not straightforward.11
A patient’s breathing pattern may be stable for a
short period during the weaning process, only to
deteriorate a few hours later.7,12 On the other hand,
1 minute may not be long enough for a patient to
fully develop respiratory drive, so RSBI1 may not
reflect respiratory muscle endurance before extu-
bation.6,13 These limitations may contribute to the
lower accuracy of RSBI1 compared to that of RSBI2.
In this study, patients with weaning failure had
increased RSBI during SBT, suggesting an imba-
lance between the work of breathing and respira-
tory muscle capacity between the two time points.
Our data favor the notion that RSBI changes dur-
ing SBT, and RSBI1 may only afford limited accu-
racy in predicting weaning outcome.
Table 4. Predictive values for weaning outcome in the overall study population and in extubated
patients
Threshold Sensitivity Specificity PPV NPV Accuracy Positive LR
Total population (n = 172)
RSBI2 ) 105 0.91 0.41 0.63 0.62 0.69 1.54
) 88* 0.83 0.64 0.78 0.70 0.75 2.31
RSBI1 ) 105 0.89 0.14 0.62 0.45 0.60 1.03
) 109* 0.89 0.20 0.64 0.54 0.62 1.11
Extubated patients (n = 118)
RSBI2 ) 105 0.91 0.34 0.92 0.30 0.85 1.38
) 109* 0.96 0.25 0.91 0.37 0.88 1.28
RSBI1 ) 105 0.89 0.16 0.62 0.47 0.60 1.06
) 100* 0.89 0.20 0.64 0.54 0.63 1.11
*Cut-off value for best accuracy. PPV = positive predictive value; NPV = negative predictive value; LR = likelihood ratio; RSBI2 =
rapid shallow breathing index (RSBI) measured at the termination of a spontaneous breathing trial (SBT); RSBI1 = RSBI measured
at the initiation of SBT.
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Figure 2. Receiver operating characteristic (ROC) curves of
the rapid shallow breathing indices at the onset (RSBI1) and
termination (RSBI2) of spontaneous breathing trials in 118 extu-
bated patients. The mean area under the ROC curve for RSBI2 and
RSBI1 was 0.83 (95% CI: 0.74, 0.92) and 0.63 (0.48, 0.78),
respectively.
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Sensitivity, specificity, and predictive values are
of limited value for predicting outcomes in wean-
ing studies because they generally apply to single
cut-off points.14 We calculated likelihood ratios
that allow an assessment of changes in pretest
probability.14 The higher positive likelihood ratio
of RSBI2 compared to that of RSBI1 in this study
suggests that additional information/accuracy is
gained by measuring the former parameter before
extubation. In addition, the area under the ROC
curve for RSBI2 was larger than that for RSBI1, in-
dicating that the superiority of RSBI2 over RSBI1
was independent of the threshold values. It is in-
teresting that, when a threshold value of 100 was
used, the accuracy of RSBI2 in this study (0.84) was
similar to that of RSBI reported by Chatila et al6
measured at 30 minutes after an SBT (0.85).
The optimal duration of the SBT is unknown.
Previous studies on weaning outcome have been
criticized for lack of uniformity in the length of
weaning trials. Although it has been shown that
successful extubation was achieved equally with
weaning trials lasting 30 and 120 minutes,15 the
former duration may not be adequate in the cri-
tical care setting where severe illness and mal-
nutrition often engender an imbalance between
respiratory muscle strength and its load.16,17 In this
study, RSBI2 was measured at the end of an SBT
that lasted 2 hours. Our results support the use-
fulness of serial monitoring of RSBI to guide the
decision of extubation during the initial attempts
of SBT in ICU patients, especially for those who
fail to meet the extubation criteria at 30 minutes
after an SBT.6
Weaning failure has been defined as either
trial failure after an SBT or extubation failure,6,18
and some studies have not made a distinction be-
tween these two outcomes.6,18 The most important
limitation in previous weaning studies, as well as
in this study, was that not all patients were extu-
bated after measuring the weaning parameters.6
This one-institution study was not initially de-
signed to assess the value of RSBI2 in predicting
extubation outcome. Among the 118 patients
who were extubated, only 12 (10.1%) required re-
institution of mechanical ventilation within 48
hours. Nevertheless, RSBI2 was superior to other
parameters in predicting weaning outcome in the
overall study population as well as in the 118 ex-
tubated patients.
A recent review of 65 studies of weaning pre-
dictors by Meade et al revealed that RSBI1 was the
most promising predictor in trials of unassisted
breathing, but pooled results for this parameter
were limited (highest likelihood ratio, 2.23).18
Judging by areas under the ROC curves for all
weaning parameters, Meade et al also concluded
that none of the variables demonstrated more
than modest accuracy in predicting weaning out-
come.18 In this study, the likelihood ratios of
RSBI2 and RSBI1 in predicting extubation outcome
were only moderate or poor (1.38 and 1.06, re-
spectively). In addition, the negative predictive
value of RSBI2 was just 30%, that is, 70% of pa-
tients with RSBI2 > 105 were still successfully ex-
tubated. Moreover, neither RSBI2 nor other func-
tional measurements could distinguish between
patients with and without trial failure. Therefore,
although our data suggest that a high RSBI2 is
predictive of SBT failure, it remains to be shown
whether prospective use of RSBI2 data would make
a difference in weaning outcome.
In this study, patients with symptomatic car-
diac ischemia or left ventricular dysfunction were
excluded, and none of the patients had evidence
of significant cardiac ischemia during the weaning
trials. However, the heart rate increased significant-
ly in the weaning failure groups and was a pre-
dictor of weaning outcome in the overall study
population. This is likely due to the use of heart
rate as a variable to differentiate SBT success from
failure. The extent to which changes in RSBI and
other physiologic parameters affect subsequent
weaning attempts after initial trial failures remains
unexamined. Our preliminary results (data not
shown) suggest that the changes in these parame-
ters tend to decrease in subsequent attempts af-
ter initial trial failures, which might be due to the
patients becoming accustomed to the weaning
process, or to improvements in the underlying ill-
ness and muscle endurance.
The measurement of RSBI1 has been shown
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to be affected by ventilatory support settings19,20
and by factors unrelated to respiratory muscle ca-
pacity, such as gender, age, endotracheal tube size,
body position and underlying illness.5,19–21 Meas-
urements of RSBI can also be affected by the use
of sedatives,22 and the patient’s sedation history
should be considered when using RSBI to guide
weaning decisions. In this study, patients with
small endotracheal tube size and intravenous
sedation were excluded to minimize the confound-
ing effects of these factors. Nevertheless, caution
is needed when extrapolating the results of this
study to such patients. A recent study showed that
RSBI measured before extubation was also in-
fluenced by the application of continuous positive
airway pressure.23 Further studies are needed to
evaluate the effects of these factors on the predic-
tive values of RSBI2 in critically ill patients.
A recent study showed that factors affecting
airway competence are important predictors of
extubation outcomes after SBT.24 In this study, ap-
proximately half of the extubation failures were
attributable to factors related to airway patency.
Although the ICU physicians judged airway secre-
tion and cough strength before extubation, no ob-
jective assessment was performed in the majority
of patients, and the cuff-leak test was not performed
in the two patients who developed stridor after
extubation. Another limitation of this study was
the lack of uniform use of NIV in patients with
extubation failure before reintubation. Although
the use of NIV after extubation has been shown
to decrease the need for reintubation,25 a recent
randomized controlled trial failed to confirm this
benefit.26 The extent to which NIV affects the pre-
dictive values of RSBI and other weaning parame-
ters remains to be determined.
In summary, this study showed that RSBI
measured at the termination of an SBT is a superi-
or predictor to RSBI measured at the start of an
SBT in determining the likelihood of successful
liberation from mechanical ventilation in critical-
ly ill patients. Incorporating this index into the bed-
side monitoring process may provide a more
accurate estimate of respiratory endurance before
extubation.
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